Site-specific phosphorylation of the purified receptor for calcium-channel blockers by cAMP- and cGMP-dependent protein kinases, protein kinase C, calmodulin-dependent protein kinase II and casein kinase II.
Five protein kinases were used to study the phosphorylation pattern of the purified skeletal muscle receptor for calcium-channel blockers (CaCB). cAMP kinase, cGMP kinase, protein kinase C, calmodulin kinase II and casein kinase II phosphorylated the 165-kDa and the 55-kDa proteins of the purified CaCB receptor. The 130/28-kDa and the 32-kDa protein of the receptor are not phosphorylated by these protein kinases. Among these protein kinases only cAMP kinase phosphorylated the 165-kDa subunit with 2-3-fold higher initial rate than the 55-kDa subunit. Casein kinase II phosphorylated the 165-kDa and the 55-kDa protein of the receptor with comparable rates. cGMP kinase, protein kinase C and calmodulin kinase II phosphorylated preferentially the 55-kDa protein. The 55-kDa protein is phosphorylated 50 times faster by cGMP kinase and protein kinase C than by calmodulin kinase II or casein kinase II and about 10 times faster by these enzymes than by cAMP kinase. Two-dimensional peptide maps of the 165-kDa subunit yielded a total of 11 phosphopeptides. Four or five peptides are phosphorylated specifically by cAMP kinase, cGMP kinase, casein kinase II and protein kinase C, whereas the other peptides are modified by several kinases. The same kinases phosphorylate 11 peptides in the 55-kDa subunit. Again, some of these peptides are modified specifically by each kinase. These results suggest that the 165-kDa and the 55-kDa subunit contain specific phosphorylation sites for cAMP kinase, cGMP kinase, casein kinase II and protein kinase C. Phosphorylation of these sites may be relevant for the in vivo function of the CaCB receptor.